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Bit Description comment 
Bit 1 "O" normal S-Message Sync Bit, constant. 

00001: One (or more) alternative Codec Type(s) is (are) following, 10101: 
reserved (used by the IS Header) 

Bit 12.15: Sver . This field contains the TFO. Subversion number 
Bit 16.18: CRC 3CRC bits protecting Bits 2 to 10 and 12 to 15 

Bit 2.6 Selector indicates if and which further extension blocks are following. 

all other codes: reserved for future use. 

Bit 19.20: normal2 bits for S Message Extension: 

Coding for bits 2.3.4.5.6: 

00: No other extension block follows 

Fig. 6a 

00000: nothing is following after this TFO Version 

Bit 11 "O" normal IS-Message Sync Bit, constant 

11: An other extension block follows 

Bit Description Comment 
Bit 1 "O" normal IS-Message Sync Bit, constant. 

Differentiates this Extension Block 
0; Parameters included in PAR field: Simple Codec List Extension 
1: Length indicator (LI) included: Parameters follow in subsequent 
Extension Blocks 

PAR Sel 

This field identifies the Codec Type for which the subsequent attributes are 
valid. The same coding as in the Codec x Extension Block is used (long 

Bit 11 "O" normal IS-Message Sync Bit, constant 
Bit 12. 15: IL 1 PAR if Par Sel==1: Ll: Length indicator: 

0000: reserved; 
0001: one other Extension Block follows, etc. 
if Pat Sel==0. PAR: Codec Specific definition of these four bits 

Bit 16.18: CRC 3 CRC bits protecting Bits 2 to 10 and 12 to 15 
Bit 19.20 The normal 2 bits for S Message Extension: 

00: No other extension block follows 

Fig. 6b 

11: An other extension block follows 
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BYPASSING TRANSCODING OPERATIONS INA 
COMMUNICATION NETWORK 

FIELD OF THE INVENTION 

0001. The present invention relates to the call set-up in a 
communication network. More specifically, the invention 
relates to the bypassing of a pair of transcoding operations 
that are performed in Series by a first transcoder arranged on 
a local side of the communication network and by a Second 
transcoder located on a distant Side thereof. 

BACKGROUND OF THE INVENTION 

0002. In digital systems for mobile communication 
Speech Signals are encoded by a speech encoder in order to 
reduce the data rate and for Saving bandwidth. In a call 
originating in a mobile terminal and terminating in a mobile 
terminal, a So-called mobile-to-mobile call, the Speech Sig 
nal usually is encoded and decoded twice. In the originating 
mobile terminal the Speech Signal is encoded a first time 
before the encoded signal is sent over the air to a first 
network node, e.g. a base Station. A first transcoder decodes 
the encoded signal, which it receives from the first network 
node, into a So-called a-law?u-law signal which is commonly 
used in fixed communication networks. The decoded signal 
is routed in the fixed network to a Second network node, e.g. 
a Second base Station. Before the Second network node can 
transmit the Signal, the Signal is encoded again in a Second 
transcoder. The encoded signal is emitted by the second 
network node and is decoded in the terminating mobile 
terminal. The Speech Signal flow in the opposite direction is 
handled Symmetrically. 
0003. As in this configuration two encoder/decoder pairs 
are lined up (the encoder of the originating mobile terminal 
and the decoder of the originating transcoder are regarded as 
a first pair and the encoder of the terminating transcoder and 
the decoder of the terminating mobile terminal are regarded 
as a second pair), this configuration is called a speech codec 
“tandem”. The key inconvenience of a tandem configuration 
is the Speech quality degradation introduced by the double 
transcoding. This degradation is usually more noticeable 
when the Speech codecs are operating at low transmission 
rateS. 

0004. When the originating and the terminating mobile 
terminal are using the same type of Speech codec, it is 
possible to transmit the Speech frames received from the 
originating mobile terminal to the terminating mobile ter 
minal without the need to activate the transcoding functions 
in the first and the Second transcoder. AS then there is only 
one pair of encoder and decoder (that is, the encoder in the 
originating mobile terminal and the decoder in the termi 
nating mobile terminal) involved, this configuration is called 
Tandem Free Operation (TFO). In modern networks, like 
UTMS, it is even possible to discard the whole transcoder 
hardware. This is then called a Transcoder Free Operation 
(TrFO) instead of e.g. the usual a-law?u-law signal. In TFO 
and TrEO mode the encoded and compressed Speech Signal 
is transmitted over the fixed network. Besides the improve 
ment of the Speech quality by avoiding double transcoding 
TFO also saves costs as the compressed signal needs leSS 
bandwidth in the fixed network and power is saved since 
transcoding is bypassed twice. All necessary methods for 
negotiating, establishing and maintaining a Tandem Free 
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Operating connection (TFO connection) are standardized for 
codec types without configuration parameters (e.g. in GSM 
08.62 for GSM FR, GSM HR and GSM EFR) or for more 
complex codec types (e.g. the adaptive multi-code rate 
(AMR)) by the 3' Generation Partnership Project (3GPP). 
(0.005. In Technical Specification 3G TS 28,062 V5.0.0; 
3 Generation Partnership project; Technical Specification 
Group Services & Systems Aspects; In-band Tandem Free 
Operation (TFO) of Speech Codecs; Stage 3; Service 
Description; Release 5, which is exemplary in respect of 
bypassing Serial transcoding operations, various aspects of 
TFO for 3GPP are illustrated. TFO is activated and con 
trolled in 3GPP by So-called Transcoder Units after the 
completion of the call Set-up phase at both ends of a 
mobile-to-mobile call configuration. The TFO protocol is 
fully handled and terminated in the Transcoder Units. For 
this reason, the Transcoder Units cannot be bypassed in 
TFO. This is the key difference in comparison with TrEO 
which is defined in 3GPP TS 23.153. In return, the 
Transcoder Units continuously monitor the normal TFO and 
can terminate TFO as Soon as necessary with limited impact 
on the Speech quality. 

0006 Before TFO is activated, the Transcoder Units 
exchange conventional 64 kbit/s PCM speech samples 
encoded according to a-law or u-law. The Transcoder Units 
can also exchange TFO messages by Stealing the least 
Significant bit in every 16th Speech Sample (see annex A of 
3GPP TS 28.062 V5.0.0 for the specification of the TFO 
message transmission rules and clauses 6 to 8 for the 
description of the TFO procedures and message contents). 
0007) If compatible speech codec types and configura 
tions are used at both ends of the mobile-to-mobile call 
configuration, the Transcoder Units automatically activate 
TFO. If incompatible speech codec types and/or configura 
tions are used at both ends, then a codec mismatch situation 
exists. TFO cannot be activated until the codec mismatch is 
resolved. This capability is an optional feature involving 
other network elements of the Radio Access Network 
(RAN). 
0008. Once TFO is activated, the Transcoder Units 
eXchange TFO frames carrying compressed speech and 
in-band Signaling, the Structure of which is derived from the 
GSM TRAU frames defined in the 3GPP TS 48,060 and 
48.061 (see clause 5). The is exchange of TFO messages is 
still possible while TFO is active. In this case, the stealing 
process will result in embedding a message in the Synchro 
nization pattern of the TFO Frame. 
0009. If the Transcoder Units find that the codec types 
currently used by both mobile terminals are compatible they 
will immediately enter into a TFO mode. Although the 
mobile terminals often Support a codec type with better 
properties (e.g. better speech quality or better data rate) than 
the currently used codec type, very often they will not start 
with the optimal codec type because only the codec type 
currently in use is signaled. If on the other hand both radio 
Subsystems would always report the best codec type Sup 
ported by the respective mobile terminal no agreement will 
be found and the communication will be started in tandem 
mode, although a TFO mode would have been possible. 
0010 Although certain procedures ensure that in the 
course of the communication the communication connection 
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can be Switched to a common codec type and thus TFO can 
be enabled later on, the establishment is significantly 
delayed and the Signal distortions in an initial tandem 
operation mode are inconvenient. Therefore, one could think 
about reporting a codec type with lower properties but that 
is widely spread in order to establish TFO very early. As 
further on messages are exchanged that report a list of 
Supported codec types of each terminal, in the course of the 
connection the codec type in use may be changed to a better 
codec type. However the users of the mobile terminals will 
experience the change of the codec while the TFO is 
established as (clicking) noise and may be irritated. 
0011. It is an object of the invention to improve the 
bypassing of two or more transcoding operations that are 
performed in series. It is a further object of the invention to 
allow an efficient protocol version handling. 

SUMMARY OF THE INVENTION 

0012. According to a first aspect, the invention proposes 
a method of initiating the bypassing of a pair of transcoding 
operations performed in Series by a first transcoder arranged 
together with a first communication terminal on a local side 
of a communication network and by a Second transcoder 
arranged together with a Second communication terminal on 
a distant Side of the communication network. The method 
compriseS receiving from the distant Side information about 
an encoding format currently in use on the distant Side and 
about encoding capabilities of the distant Side, and trans 
mitting to the distant Side information about an encoding 
format currently in use on the local Side and about encoding 
capabilities of the local Side to enable on one or on both sides 
a change of the encoding format currently in use prior to 
initiating the bypassing of the transcoding operations. 

0013 Thus a change of the encoding format may be 
performed on the basis of an evaluation of local and distant 
encoding information, like the encoding format currently in 
use and the encoding capabilities, before the transcoding 
operations are bypassed. This allows enter an operational 
mode bypassing the transcoding operations using an encod 
ing format that is beneficial from the point of view of system 
operators and users. The encoding information may be 
included in an initial message requesting bypassing of the 
transcoding operations. 

0.014) A decision about the change of the encoding format 
may be performed even if compatible encoding formats are 
currently used on both sides. Thus, in the case of compatible 
encoding formats the transcoding operations may not be 
automatically bypassed but it may be decided if the current 
encoding formats, although being compatible, actually con 
Stitute the best configuration available. 
0.015 The information on the encoding capabilities of the 
distant Side may be used to determine an alternative encod 
ing format that is Supported on both the local and the distant 
Side. The change of the encoding format may then effected 
on the basis of the alternative encoding format, e.g. by 
Switching to this alternative encoding format. 
0016. The information about the encoding capabilities of 
the local Side or distant Side may include the version of a 
bypassing protocol, Such as a TFO protocol version, Sup 
ported by the local or distant transcoder. This allows for 
example to detect possible protocol conflicts at a very early 
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Stage and to decide if and how the conflicts can be resolved 
prior to bypassing the transcoding operations. In addition or 
as an alternative to a version of a bypassing protocol, the 
information about the encoding capabilities of the local or 
distant Side may include a list of encoding formats Supported 
by the local or distant communication terminal or 
transcoder. For example the list of encoding formats may 
Specify preferred encoding formatS or alternative encoding 
formats to the encoding format currently in use on a par 
ticular side of the communication network. 

0017 AS has been mentioned above, the local and distant 
encoding information, including the encoding format cur 
rently in use and the encoding capabilities, may form the 
basis for a decision regarding a possible change of the 
encoding format currently in use. A change of the encoding 
format may be effected with the purpose of establishing an 
optimal encoding configuration on the basis of compatible 
encoding formats on both sides. If for example one side or 
both sides currently use narrowband encoding formats but 
both sides Support wideband encoding formats, it may be 
decided on one side or on both sides to Switch to the usually 
more preferable wideband encoding format prior to entering 
an operational State that bypasses the transcoding opera 
tions. 

0018) If one side changes its encoding format it may 
notify the opposite Side thereof. Such a notification may be 
performed prior to entering an operational mode that 
bypasses the transcoding operations. 

0019. The bypassing protocol that is used for initiating 
the bypassing of the transcoding operations may include 
different States. For example the bypassing protocol may 
include a contact State which may be entered as Soon as it is 
clear that compatible encoding formats exist and which may 
precede the bypassing of the transcoding operations. The 
bypassing protocol may further include an operational State 
in which the transcoding operations are bypassed. 

0020 Based on the local and distant encoding informa 
tion available on one of the two sides it may be decided to 
change the encoding format on one or and both Sides. This 
decision may be performed prior to Switching into the 
contact State or in the contact State. The actual change of the 
encoding formats may be performed in the contact State. A 
Switch from the contact State into the operational State may 
be performed after one or both sides have signaled that the 
encoding format currently in use will be or has been 
changed. In the case the of incompatible protocol versions it 
may be decided to abort the bypassing protocol, and to 
remain in tandem operation, prior to entering the contact 
State or in the contact State, i.e. at a rather early Stage of the 
call. 

0021. The information about the encoding format may 
relate to various aspects depending on the Specific commu 
nication Scenario. It may for example include a codec type 
that is used on a specific Side to encode speech Signals into 
an encoded data representation. However, the invention is 
not restricted to the transcoding of speech Signals but may be 
applied to handle the transcoding of encoded signals regard 
less of their particular content. 
0022. The information on the encoding capabilities of 
one side may be used on the other side to look up a Subset 
of a list of encoding formats that is Supported on the distant 
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Side. The list of Supported encoding format may for example 
include a Supported codec list (SCL). The Subset or encoding 
formats Supported on the distant Side may then be compared 
with the encoding formats Supported on the local Side. On 
the basis of this comparison a change of the encoding format 
may be effected to initiate bypassing of the transcoding 
operations using the best encoding format in common. 
0023 The local and distant encoding information includ 
ing the information about the encoding format currently in 
use and about encoding capabilities may be signaled 
between the local Side and the distant Side in various ways. 
For example the encoding information may be included in 
dedicated messages. AS another example, the encoding 
information may be included in a message requesting the 
initiation of a bypassing protocol or in a message acknowl 
edging Such a request. 
0024. In the case the encoding information is included in 
messages that are used for additional Signaling purposes, the 
information about encoding capabilities may be appended in 
the form of one or more individual information blocks to the 
message. For example a first appended block may include 
the version of a bypassing protocol and an indicator that 
indicates if the first appended block is followed by one or 
more further appended blocks that may include a list of one 
or more encoding formats Supported by the respective Side. 
0.025 AS has already been mentioned, the method set 
forth above can be performed in context with Setting up of 
a TFO between two communication terminals. The inven 
tion may also be practiced in Similar Scenarios that involve 
a Series of two or more transcoding operations. 

0.026 If at least one of the communication terminals uses 
at least one codec type to encode Speech Signals into an 
encoded representation, messages may be sent between the 
two transcoders to determine if the communication terminals 
have at least one codec type in common. Should this be the 
case a data connection may be established between the two 
communication terminals without having the need to insert 
transcoding functions into a Signal path between the two 
communication terminals. The messageS eXchanged 
between the transcoderS may include a first message that 
contains information about the encoding format currently 
used by a particular communication terminal and further 
information about the encoding capabilities of the particular 
communication terminal or transcoder. After the first mes 
Sages have been exchanged, Second messages may be 
eXchanged between the transcoders as a response to the first 
messages. The Second messages may be exchanged if both 
reported codec types match or regardless of Such a match. 
0.027 According to a further aspect, the invention relates 
to a method of initiating a TFO in a communication network 
for a speech communication between a first communication 
terminal and a Second communication terminal, wherein at 
least one of the terminals uses at least one codec type to 
encode speech Signals into an encoded data representation 
and wherein the communication network includes a first 
transcoder and a Second transcoder. Messages are Sent from 
the first transcoder to the Second transcoder and Vice versa 
to determine if both communication terminals have at least 
one codec type in common and, if this is the case, to 
establish a data connection between the first communication 
terminal and the Second communication terminal without 
having the need to insert transcoding functions into a signal 
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path between the first and the Second communication ter 
minal. The method comprises the Step of eXchanging mes 
Sages between the transcoders that contain information on 
the encoder type currently used by the communication 
terminals and further information on encoding capabilities 
of the respective communication terminal, and the further 
Step exchanging a further message between the transcoders 
as a response to the first messages e.g. if both reported codec 
types match or regardless of Such a match. 

0028. The information on encoding capabilities may 
include a TFO version number that is used by the receiving 
transcoder to look up a Subset of an active codec Set that is 
in a mandatory manner Supported in the Specific TFO 
version. The transcoder may compare this Subset with the 
codec types Supported by the associated communication 
terminal and the best codec type in common may be chosen 
to enter into TFO. 

0029. The present invention may be implemented as 
Software, as a hardware Solution, or as a combination 
thereof. Thus, the invention also relates to a computer 
program product with program code portions for performing 
the individual steps of the invention when the computer 
program product is run on one or more computing units of 
the communication network. One or more of the computing 
units may be part of or co-located with a transcoder. The 
computer program product may be Stored on a computer 
readable recording medium. 

0030 AS regards a hardware solution, the invention 
relates to a device for processing Signals in context with the 
initiation of the bypassing of a pair of transcoding operations 
performed in Series by a first transcoder arranged together 
with a first communication terminal on a local Side of a 
communication network and by a Second transcoder 
arranged together with a Second communication terminal on 
a distant Side of the communication network. The device 
comprises a component for receiving information about an 
encoding format currently in use on the distant Side and 
about encoding capabilities of the distant Side and further 
includes a component for transmitting information about an 
encoding format currently in use on the local Side and about 
encoding capabilities of the local Side to enable on one or on 
both sides a change of the encoding format currently in use 
prior to initiating the bypassing of the transcoding opera 
tions. Additionally, the device may comprise a component 
for generation the information about the encoding format 
currently in use on the local Side and about the encoding 
capabilities of the local side The device may be included in 
a transcoder or in any other unit of the communication 
network. If the device is included in a transcoder, the 
transcoder may further comprise a component for evaluating 
local and distant encoding information and for controlling 
the change of the encoding format. Thus, the bypassing 
protocol may completely or partially be handled by the 
transcoder. 

0031. The invention further relates to a communication 
System including the transcoder described above and a 
Separate controller for evaluating local and distant encoding 
information and for controlling the change of the encoding 
format. For example, the controller may be part of a base 
transceiver station (BTS) or a base station controller (BSC). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0032. A more complete understanding of the method and 
device of the present invention may be obtained by reference 
to the following detailed description when taken in conjunc 
tion with the accompanying drawings, wherein: 
0.033 FIG. 1 is a schemetical diagram of the functional 
entities handling TFO, 
0034 FIG. 2 illustrates an exemplary TFO configuration 
between a GSM network and a 3G network; 

0.035 FIG. 3 is a schematical diagram of the shortest 
possible TFO REQ message; 

0.036 FIG. 4 is a schematical diagram of the shortest 
possible TFO REQL message; 

0037 FIG. 5 is a schematical diagram of a TFO REQ 
message including detailed encoding information; 

0038 FIG. 6a is a table illustrating the content of a TFO 
version extension block; 

0039 FIG. 6b is a table illustrating the content of a codec 
attribute head extension block, 

0040 FIG. 7 is a schematical diagram of a TFO protocol 
State machine with the most important transitions, 
0041 FIG. 8 is an exemplary flow chart depicting the 
process of immediate codec type optimization according to 
the invention; 

0042 FIG. 9 is a flow chart depicting TFO establishment 
after the immediate codec type optimization of FIG. 8; and 
0043 FIG. 10 is a table illustrating an exemplary TFO 
version handling mechanism. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0044) In the following description, for purposes of expla 
nation and not limitation, Specific details are Set forth, Such 
as particular embodiments, Signal formats, etc. in order to 
provide a thorough understanding of the present invention. 
It will be apparent to one skilled in the art that the present 
invention may be practiced in other embodiments that depart 
from these specific details. In particular, while the following 
embodiment is described herein below in context with an 
exemplary TFO configuration between a GSM network and 
a 3G network, the present invention is not limited to Such an 
implementation. It can be utilized in any transcoding envi 
ronment that allows to bypass two or more transcoding 
operations that are performed in Series. Moreover, those 
skilled in the art will appreciate that the functions explained 
herein below may be implemented using individual hard 
ware circuitry, using Software functioning in conjunction 
with a programmed microprocessor or general purpose 
computer, using an application Specific integrated circuit 
(ASIC), and/or using one or more digital signal processors 
(DSPs). 
0.045. In the following, the invention will be described in 
context with the technical specification 3G TS 28.062 
V.5.0.0 that has already been mentioned above. The techni 
cal content of this specification as regards TFO is herewith 
incorporated by reference. 
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0046 FIG. 1 gives a schematical overview over the 
functional entities of a communication System that are 
involved when TFO is to be established. The communication 
System is shown in Simplified form and is illustrative of a 
call routing mechanism between two wireleSS Subscriber 
units terminal A and terminal B. The Subscriber units 
depicted in FIG. 1 may be mobile terminals or fixed site 
terminals. In the example depicted in FIG. 1 the terminals 
A and B are exchanging speech Signals. Each terminal A and 
B is attached via a respective access network A and B to a 
transcoder A and B, Respectively. The two transcoderS A and 
B communicate via a digital network that includes additional 
in path equipment (IPE). 
0047. Each of the two terminals A and B and each of the 
two transcoderS A and B comprises a decoder and an 
encoder. In the configuration shown in FIG. 1, the individual 
speech encoder/decoder pairs (speech codecs) are in tandem 
operation. However, the transcoderS A and B are each 
equipped with a control logic CTFO Protocol) that allows to 
enter a TFO mode. In such an operational mode the indi 
vidual transcoderS A and B are still present in the Signal path 
between the terminals A and B, but their respective transcod 
ing functions are bypassed. AS becomes apparent from FIG. 
1, the TFO protocol is fully handled and terminated in the 
transcoderS A and B. 

0048 Before TFO is activated, the transcoders A and B 
exchange conventional PCM speech samples at 64 kbit/s 
that are transmitted via the digital network. Once TFO is 
activated, the transcoders A and B exchange TFO frames 
carrying compressed speech and in-band Signaling. 
0049. In principle, the communication scenario depicted 
in FIG. 1 applies regardless of the Specific call configura 
tion, i.e. regardless of the type of acceSS network involved. 
In the following the TFO configuration between a GSM 
network and a 3G network will exemplarily be described in 
more detail with reference to FIG. 2. The underlying prin 
ciples can, however, readily be applied to TFO configura 
tions involving the same or two different GSM networks or 
TFO configurations involving the same or two different 3G 
networks. 

0050. The communication scenario depicted in FIG. 2 
includes on the GSM side a mobile station (MS), a base 
transceiver station (BTS), a base station controller (BSC), a 
transcoder and rate adaptor unit (TRAU) and a mobile 
switching center (MSC). On the 3G side a user equipment 
(UE), a node B, a radio network control (RNC) and a media 
gateway (MGW) with a transcoder (TC) and an MSC server 
are arranged. The GSM network and the 3G network com 
municate via a digital network including IPE. 
0051) Each of the TRAU and the TC comprise an inter 
face for receiving information about an encoding format 
(codec type) currently in use on the respective distant Side 
and about encoding capabilities (TFO protocol version and/ 
or a list of Selected alternatively Supported codec types) of 
the respective distant Side and for generating and transmit 
ting information about an encoding format currently in use 
on the respective local Side and about encoding capabilities 
of the respective local Side. A Software routine running on an 
internal processor of each of the TRAU and the TC allows 
the evaluation of the local and distant encoding information 
and a control of the locally used encoding format. 
0052 AS has been mentioned before, the TFO protocol is 
fully handled on the GSM side by the TRAU and on the 3G 
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side by the TC. In the following it is assumed that the GSM 
network is arranged on the local Side and the 3G network on 
the distant Side. 

0.053 As soon as the local TRAU receives and sends 
PCM speech samples, it initiates the TFO negotiation and 
pre-synchronizes IPES. The IPEs will then let TFO mes 
Sages pass transparently. The distant TC may initiate the 
Same procedure at the same time. 
0054. At the beginning of the TFO negotiation the local 
TRAU sends a so-called TFO REQ message, indicating its 
system identification (GSM) and the speech codec type 
currently used between the MS and the TRAU. If the distant 
TC supports TFO, it will answer by a so-called TFO ACK 
message. The distant TC may send TFO REQ messages to 
the local TRAU and receive an TFO ACK message from the 
local TRAU at the same time. Should the distant TC not 
answer with a TFO ACK message, e.g. because the distant 
TC does not support TFO or because TFO is disabled there, 
the local TRAU aborts the TFO protocol after having sent 
Several TFO REQ messages and returns to its normal mode. 
It continues, however, to monitor if there are any TFO 
messages inserted in the PCM samples received from the 
distant TC. 

0.055 AS has become apparent from the above, the 
TFO REQ message identifies the Source of the message as 
a TFO capable device. TFO REQ, as seen from the sender, 
contains the following parameters: 

0056) 
0057) 
0058 
0059 possibly additional attributes for the codec 
type locally used at the Sender Side, 

the System identification of the Sender, 
the Specific local signature of the Sender, 
the codec type locally used at the Sender Side, 

0060 possibly additionally the TFO protocol ver 
Sion Supported at the Sender Side, 

0061 possibly additionally alternative codec types 
(e.g. a short form of the Co-dec List as defined in TS 
28,062 V5.0.0), 

0062 possibly additionally a future TFO extension. 
0063 The TFO ACK message, which is the response to 
the TFO REQ message, contains the corresponding param 
eters as TFO REQ for the opposite side. The only exception 
is the local signature that is replaced in the TFO ACK 
message by the reflected Signature as copied from the 
received TFO REQ message. 
0064. If during the TFO negotiation on the basis of 
TFO REQ and TFO ACK messages a codec mismatch 
between the local Side and the distant Side is determined, as 
well as for sporadic updates of information, TFO REQL and 
TFO ACKL messages may be exchanged. 
0065 TFO REQL messages contain the following 
parameters: 

0.066) 
0067 
0068) 
0069 

System identification of the Sender, 
the Specific local signature of the Sender, 
the codec type locally used at the Sender Side, 

a local codec list of alternative codec types, 
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0070 possibly additional attributes for the used and 
the alternative codec types 

0071 possibly additionally the TFO protocol ver 
Sion, 

0072 possibly additionally a future TFO extension. 
0073 A TFO ACKL message is the response to a 
TFO REQL message. The TFO ACKL message contains 
the corresponding parameters as the TFO REQL message 
for the opposite Side, except for the local Signature which is 
replaced by the reflected Signature as copied from the 
received TFO REQL message. 
0074 FIGS. 3 and 4 show the configuration of the 
shortest possible TFO REQ message and of the shortest 
possible TFO REQL message. The shortest TFO REQ 
message takes 140 msec for transmission, whereas the 
shortest TFO REQL message takes 180 msec. 
0075) The structure of the TFO messages depicted in 
FIGS. 3 and 4 follows the generic in-band signaling (IS) 
message principle. More specifically, the messages depicted 
in FIGS. 3 and 4 include a header block consisting of a 20 
bit long sequence that is followed by a command block of 10 
bits identifying the TFO message as a TFO request. The 
third block is in each case a System identification block 
having a length of 20 bits and Specifying the type of network 
from which the request originates (3G GSM, . . . ). 
0076) The fourth block of the TFO REQ message 
depicted in FIG. 3 includes the local signature (SIG) of the 
Sender, the locally used codec type and an indicator Swhich 
indicates that no further blocks are following (S=short). The 
fourth block of the shortest possible TFO REQL message 
depicted in FIG. 4 is similar to the fourth block of the 
TFO REQ message but includes an indicator L (long) which 
points at a codec list that is included in a fifth block. 
0077. In order to enable a TFO negotiation that allows 
establishment of a TFO (i.e. bypassing of the transcoding 
operations that are performed by the local TRAU and the 
distant TC in FIG. 2) on the basis of an optimal codec 
configuration on both sides, one or more additional blockS 
including encoding information may be appended to the 
shortest possible TFO REQ message depicted in FIG. 3. 
Such an extended TFO REQ message is shown in FIG. 5. 
0078. The extended TFO REQ message of FIG. 5 
includes a fifth block called TFO version extension block 
that contains information about the encoding capabilities of 
the respective transcoder and additionally a Selector. The 
information about the encoding capabilities relates to the 
TFO protocol version and subversion (Ver,Sver) supported 
by the respective transcoder. The selector (Sel) indicates if 
and which additional extension blocks are following. The 
exemplary TFO REQ message shown in FIG. 5 includes 
one additional extension block (sixth block). 
0079. It should be noted that blocks similar to the fifth 
and sixth block of the TFO REQ message depicted in FIG. 
5 may be appended to the TFO ACK message. Moreover, a 
block similar to the fifth block (TFO version extension 
block) of the TFO REQ message of FIG. 5 may be 
appended to the TFO REQL or the TFO ACKL message. 
In the following, the additional blocks of the TFO REQ 
message of FIG. 5 will exemplarily be described in more 
detail. 
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0080) The TFO version extension block (fifth block in 
FIG. 5) contains the TFO version (4 bit) and TFO subver 
Sion (4 bit) that are Supported by the respective transcoder. 
The Supported TFO version and TFO subversion are indica 
tive of the various codec types available to a particular 
transcoder, i.e. indicative of the particular transcoder's 
encoding capabilities. 

0081. The TFO version extension block further includes 
the Selector which is used to indicate the number and content 
of additional extension blocks following the TFO version 
extension block (if any). The selector code "00000” indi 
cates that no further extension block is following. If the 
selector code is set to "00001” this indicates that a particular 
transcoder Supports alternative codec types, which are speci 
fied in one or more further extension blocks following the 
TFO version extension block. The selector is preferably only 
used in TFO REQ or TFO ACK messages (i.e. not used in 
TFO REQL or TFO ACKL messages) to provide infor 
mation on alternative codec types at an early Stage of TFO 
protocol, i.e. before TFO is established. 
0082 For each alternative codec type that is offered 
during TFO negotiation, one codec attribute head extension 
block can be included in the TFO REQ message. If the 
Specified codec type requires additional attributes, then the 
required number of codec attribute extension blocks follow 
after the codec attribute head extension block. The one or 
more extension blocks following the TFO version extension 
block thus include information about the encoding capabili 
ties on a particular network Side in the form of a list of one 
or more (alternatively) Supported codec types. A list of 
alternative codec types is terminated when the two EX bits 
at the end of a particular extension block indicate no further 
extension blocks ("00") and the next TFO message header is 
following. 

0083) The exemplary content of the TFO version exten 
sion block is depicted in the table of FIG. 6a and the 
exemplary content of the codec attribute head extension 
block, which identifies the codec type and the number of 
additional extension blocks that will follow, can be gathered 
from the table of FIG. 6b. The codec attribute head exten 
Sion block may proceed the codec attribute extension blockS 
of a codec type if this codec type needs additional attributes. 
0084. The TFO version extension block and any addi 
tional extension blocks indicated by the Selector may be the 
last extension blocks of a TFO REQ, a TFO REQ L, a 
TFO ACK or a TFO ACKL message. This is advanta 
geous in order to provide compatibility with older protocol 
versions, which should be able to Skip these extension 
blocks without being effected negatively. Thus, a high 
degree of compatibility between different protocol versions 
can be achieved. Usually, only messages generated on the 
basis of protocol versions higher than a particular version 
will (and actually should) include TFO version extension 
blocks. If no TFO version extension blocks are detected in 
a TFO REQ or similar message, a protocol version lower 
than a specific version can be assumed by the receiving Side. 
0085. In the following, an exemplary immediate codec 
type optimization Scenario during establishment of a TFO 
mode for the network configuration depicted in FIG. 2 will 
be described with reference to FIGS. 7 to 9. The term 
“immediate optimization” relates to the fact that it will be 
decided about a change of the codec types currently in use 
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not only in the case of non-compatible codec types (codec 
mismatch), but also if compatible encoding formats are 
currently used on both Sides. Thus, the immediate decision 
can advantageously be performed at a very early Stage of the 
call Set-up without the necessity of a prior evaluation of the 
question whether or not the currently used codec types are 
actually compatible. 

0086 FIG. 7 shows a schematic diagram of a state 
machine, consisting of 17 states that describe the TFO 
protocol process. The five main States are initialization, 
establishment, contact, preparation and operation. These 
states will now be described in more detail for the exemplary 
protocol flow depicted in FIGS. 8 and 9. 

0087 Here it is assumed that both sides start with nar 
rowband AMR (AMR-NB), but indicate that wideband 
AMR (AMR-WB) is supported also. Usually, such a situa 
tion will lead to an immediate TFO setup on the basis of 
AMR-NB. In the present immediate codec type optimization 
scenario, however, no immediate TFO setup in AMR-NB is 
performed because both sides can use better codec types and 
configurations. 

0088. The initial state of the TFO protocol is the Not Ac 
tive state (see FIGS. 7 and 8). In this state the TFO protocol 
is not active and the TRAU/TC work in a conventional way. 
The Not Active state is left and a transition to a Wakeup 
State is performed when a new speech call is set up and/or 
when TFO gets enabled. In the Wakeup state the TFO 
protocol waits until PCM speech samples are received. Then 
a transition to the First Try state is performed and TFO REQ 
messages similar to those depicted in FIG. 5 are exchanged 
between the local TRAU and the distant TC for a certain 
period of time. 

0089. As becomes apparent from FIG. 8, each 
TFO REQ message includes an indication that the Sending 
side currently operates on AMR-NB codecs (AMR, NB 
ACS). ACS stands for active codec set, which in the case of 
AMR further specifies this encoding format. Each 
TFO REQ message additionally includes encoding infor 
mation about the encoding capabilities of Sending Side (Ver, 
AMR-WB). This encoding information comprises the ver 
sion Ver of the Supported TFO protocol as well as an 
indication of an alternatively Supported encoding format 
(here: AMR-WB). 
0090. After the TFO REQ messages have been 
exchanged both the TRAU and the TC can utilize the 
obtained information on the encoding capabilities of the 
respective distant Side locally to look up a Subset of an ACS 
that is Supported on the respective distant Side. This Subset 
is compared with the codec types Supported on the respec 
tive local Side So that the best codec type in common can be 
chosen for initiating TFO. 

0091. As soon as the TRAU and the TC have received 
and evaluated the TFO REQ message from the opposite 
Side a Contact State can be entered because in the present 
case the codecs match and the ACSS are compatible. In cases 
where the codecs do not match and/or the ACS are not 
compatible a Mismatch State (if Supported) is entered. Dur 
ing a codec mismatch resolution routine the TRAU and TC 
will then exchange their full codec capabilities (Supported 
codec list, with the full range of parameters for these codecs) 
by Sending TFO REQL messages or So-called Con Req 
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frames. These are acknowledged by TFO ACKL messages 
or So-called Con Ack frames, respectively. 
0092. In the Contact state TFO ACK messages need to 
be sent to check the transparency of the link to the opposite 
side. After the exchange of TFO REQ and/or TFO ACK 
messages it will be obvious that a preferred TFO configu 
ration (AMR-WB) is possible if the codec type at the local 
and at the distant side are changed. In this situation the TFO 
protocol stays in the Contact State and performs an imme 
diate codec type optimization, i.e. initiates a change of the 
encoding formats currently used by the local and the distant 
Side. 

0093. In general, an immediate codec type optimization 
routine is initiated each time both Sides indicate a specific 
TFO version (e.g. both sides indicate a TFO version greater 
than or equal to 5.3, see FIG. 10) and, at the same time, the 
available information on alternative codec types indicates 
that a change of the local and/or distant codec type results in 
a TFO configuration with a higher preference level. When 
ever new information about alternative codec types becomes 
available, the conditions for immediate codec type optimi 
zation set forth above are re-evaluated. A possible TFO 
decision Scheme for codec type optimization is described in 
3GPP TS 28,062 V.5.0.0, herewith incorporated by refer 
ence. Although this decision Scheme relates to codec type 
optimization at a later Stage of the TFO protocol, it can also 
be applied in mechanisms for immediate codec type opti 
mization. 

0094. In the present case the TFO decision mechanism 
will indicate that in the scenario depicted in FIG. 8 a change 
of the codec type to AMR-WB on both sides is preferable, 
i.e. will result in an optimal TFO configuration. Both the 
local TRAU and the distant TC report the optimal AMR-WB 
configuration to initiate a change to AMR-WB on the 
respective air interfaces. AS Soon as each side has Switched 
to AMR-WB, the opposite side is notified thereof with an 
appropriate TFO ACK message reporting the currently used 
encoding format (AMR-WB) and (again) the respective 
TFO protocol version. 
0.095 As soon as the TFO ACK indicating that the 
encoding format of the opposite side has been changed to 
AMR-WB has been received, the TRAU and the TC know 
that the optimal TFO configuration has been achieved and 
immediate codec type optimization is complete. Since an 
AMR-WB codec type has been selected, the TRAU and the 
TC send rate control commands downlink to their BTS/RNC 
in order to steer the uplink codec mode down to the TFO 
setup mode for a save TFO setup. Additionally, a further 
TFO ACK message is sent to the opposite side and the TFO 
protocol transits into the Wait RCstate as depicted in FIGS. 
7 and 8. This Wait RC state exists only when the locally 
used codec type is an AMR or AMR-WB codec. For all other 
codec types this State is not entered and all transitions go 
directly into the Konnect State, thus skipping the Wait RC 
state (see FIG. 7). 
0096) In the Wait RCstate the TFO protocol waits for the 
acknowledgment from the BTS/RNC that the rate control 
command has been received and executed. Then the TC 
sends a so-called TFO TRANS message to bypass the IPES, 
starts sending TFO frames and the TFO protocol transits into 
a Konnect State. 

0097. In the Konnect state the TFO frames and possibly 
embedded TFO messages are sent as long as correct TFO 
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messages are received. The first received TFO frame causes 
the transition from the Konnect state into the Operation 
State. 

0098. In the operation state, the main state of the TFO 
protocol, TFO frames are sent and received. Thus, the TFO 
connection is fully operating. AS becomes apparent from 
FIG. 9, a further codec type optimization commands Con 
Req and Con Ack may be sent in the operation State when 
TFO is established. 

0099 AS has been explained above, the objective of 
immediate codec type optimization is to Switch the codec 
type on the local and/or the distant Side (if this results in a 
preferred TFO configuration) while the TFO protocol is in 
the Contact state, i.e. at a very early state of the TFO 
protocol. The required information to decide if immediate 
codec type optimization shall be performed is comprised in 
the TFO REQ and TFO ACK messages including the TFO 
version extension block and (optionally or mandatory) addi 
tional extension blockS Specifying Selected alternatively 
Supported encoding formats. If a preferred TFO configura 
tion becomes possible by changing the local and/or distant 
codec type, both sides remain in the Contact State as long as 
immediate codec type optimization is performed, i.e. until 
the local and/or the distant Side has/have changed the codec 
type. After the Switching, TFO protocol continues as usual. 
0100 Immediate codec type optimization using informa 
tion about encoding capabilities in the form of TFO protocol 
versions allows an effective TFO version handling. Prefer 
ably, immediate codec type optimization becomes effective 
only in TFO protocol version 5 or higher. If either the local 
or the distant Side is using a lower TFO protocol version, no 
immediate codec type optimization is used. Hence, the 
protocol is compatible with older versions that do not 
include immediate codec type optimization. A Switch to a 
different codec type will nonetheless be possible using the 
ordinary codec type optimization routines that have been 
defined for the Mismatch or Operation state described 
above. 

0101 The exchange of the TFO protocol version has 
further advantages. For example, the usage of Specific 
features and/or encoding formats may be associated to 
specific versions of the TFO protocol. Hence, when receiv 
ing a TFO REQ/TFO ACK message with a specific version 
number, the receiving Side knows which features and/or 
encoding formats may be used. 

0102) In the present scenario the smallest defined TFO 
protocol version number is 0.0. It stands for all TFO protocol 
versions before 5.3. All numbers between 0.0 and 5.3 may 
be reserved for future use. If the local and the distant version 
number differ, the smaller version number shall have pre 
cedence and shall be applied on both sides. The table of FIG. 
10 gives an overview over an exemplary TFO version 
handling mechanism. 
0.103 For example, the knowledge of the protocol ver 
Sion number may be used to decide on the encoding format 
to transport the so called “TFO configuration parameters”. 
After a Successful TFO negotiation, when the protocol is in 
the Operation State, either old or new (So called "generic') 
configuration frames can be used because both sides know 
the TFO version of the opposite side and can flexibly decide 
how to handle any Subsequent changes of the encoding 
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format. A possible Scenario for the handling of configuration 
frames is depicted in the right hand column of the table that 
is shown in FIG. 10. 

0104 For example, the following constellations can be 
handled: 

0105) a) V4.x<->V4.x: use old Configuration frames or 
the TFO REQL and TFO ACKL protocol. 

0106 b) V4.x<->V5.x: use old Configuration frames 
or the TFO REQL and TFO ACK L protocol. 

0107 c) V5.x<->V5.x: use new Configuration frames 
or the TFO REQL and TFO ACK L protocol. 

0108 Furthermore, the exchange of the protocol version 
number also allows more sophisticated decisions in the TFO 
decision block of FIG.8. For example, a decision “No TFO 
at all” may result from the fact that the TFO version numbers 
or other configuration parameters reveal that the current call 
scenario is not favorable for TFO. In TFO protocol version 
4.X.y TFO configuration parameters are exchanged as So 
called “old configuration frames' in a very Specific and 
Somehow Scattered form within the Speech and no-speech 
frames. Accordingly, the implementation needs Some effort. 
With the early exchange of the TFO protocol version num 
ber it is now possible that a version 5 transcoder rejects the 
TFO attempt of a version 4 transcoder and thus has a 
potential for cost Saving. 
0109 AS has become apparent from the above, the 
eXchange of information about the encoding capabilities 
leads to a faster TFO Setup as regards an optimal encoding 
format like AMR-WB. Furthermore, the extension blocks 
used for Signaling the encoding capabilities guarantee that 
the TFO messages are better prepared for further eXtensions. 
The TFO version negotiation described above allows to 
flexibly decide in an early stage of the TFO protocol whether 
TFO setup is desirable or not. 
0110. Although embodiments of the method and device 
of the present invention have been illustrated in the accom 
panying drawings and described in the foregoing detailed 
description, it will be understood that the invention is not 
limited to the embodiments disclosed, but is capable of 
numerous rearrangements, modifications and Substitutions 
without departing from the Spirit of the invention as Set forth 
and defined by the following claims. 

1. A method of initiating the bypassing of a pair of 
transcoding operations performed in Series by a first 
transcoder arranged together with a first communication 
terminal on a local side of a communication network and by 
a Second transcoder arranged together with a Second com 
munication terminal on a distant Side of the communication 
network, Said method comprising the Steps of 

receiving from the distant Side, in a first initial request to 
bypass transcoding operations, information about an 
encoding format currently in use on the distant Side and 
about encoding capabilities of the distant Side, and, 

transmitting to the distant Side, in a Second initial request 
to bypass transcoding operations, information about an 
encoding format currently in use on the local Side and 
about encoding capabilities of the local Side, the infor 
mation about the encoding capabilities including a 
version of a bypassing protocol Supported by the 
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respective transcoder, to enable on one or on both Sides 
a change of the encoding format currently in use prior 
to initiating the bypassing of the transcoding opera 
tions. 

2. The method of claim 1, further comprising the Step of 
deciding about the change of the encoding format even if 
compatible encoding formats are currently used on both 
Sides. 

3. The method of claim 1, wherein the information on the 
encoding capabilities of the distant Side is used to determine 
an alternative encoding format that is Supported on both the 
local and the distant Side. 

4. The method of claim 3, wherein the change of the 
encoding format is effected on the basis of the alternative 
encoding format. 

5. The method of claim 1, wherein the information about 
the encoding capabilities includes a list of encoding formats 
Supported by the respective communication terminal. 

6. The method of claim 1, wherein the change of the 
encoding format is effected with the purpose of establishing 
an optimal encoding configuration on the basis of compat 
ible encoding formats on both Sides. 

7. The method of claim 1, further comprising the steps of 
changing the encoding format currently in use and notifying 
the distant Side thereof prior to entering an operational State 
bypassing the transcoding operations. 

8. The method of claim 4, wherein a bypassing protocol 
is aborted if incompatible protocol versions are used on the 
two Sides and/or, in the case of compatible protocol Versions, 
the encoding format is changed in a contact State of the 
bypassing protocol that is followed by an operational State in 
which the transcoding operations are bypassed. 

9. The method of claim 1, wherein the information about 
the encoding format includes a codec type that is used to 
encode Speech Signals into an encoded data representation. 

10. The method of claim 1, wherein the information on the 
encoding capabilities of the distant Side is used to look up a 
Subset of encoding formats Supported on the distant Side, 
wherein that Subset is compared with the encoding formats 
Supported on the local Side and wherein the best encoding 
format in common is chosen to initiate bypassing of the 
transcoding operations. 

11. The method of claim 1, wherein the information about 
the encoding format currently in use and about the encoding 
capabilities are included in a message requesting the initia 
tion of a bypassing protocol or a message acknowledging 
Such a request. 

12. The method of claim 11, wherein the information 
about the encoding capabilities is appended in the form of 
one or more individual information blocks to the message. 

13. The method of claim 12, wherein a first appended 
block includes the version of a bypassing protocol and an 
indicator that indicates if the first appended block is fol 
lowed by a Second appended block that includes a list of 
Supported encoding formats. 

14. The method of claim 1, wherein the method is 
performed in context with Setting up of a tandem free 
operation (TFO) between the two communication terminals. 

15. The method of claim 1, wherein at least one of the 
communication terminals uses at least one encoding format 
in the form of a codec type to encode speech Signals into an 
encoded data representation and wherein messages are Sent 
between the two transcoders to determine if the communi 
cation terminals have at least one codec type in common and 
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if this is the case to establish a data connection between 
communication terminals without having the need to insert 
transcoding functions into a signal path between the com 
munication terminals. 

16. The method of claim 14, wherein between the 
transcoderS first messages are exchanged that contain the 
information about the encoding format currently used by the 
respective communication terminal and that contain the 
further information about the encoding capabilities of the 
respective communication terminal or transcoder. 

17. The method of claim 14, wherein a Second message is 
eXchanged between the transcoders as a response to the first 
message if both reported codec types match or regardless of 
Such a match. 

18. A computer program product comprising program 
code portions for performing the Steps of claim 1 when the 
computer program product is run on one or more computing 
units of the communication network. 

19. The computer program product of claim 18, Stored on 
a computer readable recording medium. 

20. A device for processing Signals in context with the 
initiation of the bypassing of a pair of transcoding operations 
performed in Series by a first transcoder arranged together 
with a first communication terminal on a local Side of a 
communication network and by a Second transcoder 
arranged together with a Second communication terminal on 
a distant Side of the communication network, Said device 
comprising: 

a component for receiving information, in a first initial 
request to bypass transcoding operations, about an 
encoding format currently in use on the distant Side and 
about encoding capabilities of the distant Side, and, 

a component for transmitting information, in a Second 
initial request to bypass transcoding operations, about 
an encoding format currently in use on the local Side 
and about encoding capabilities of the local Side, the 
information about the encoding capabilities including a 
version of a bypassing protocol Supported by the 
respective transcoder, to enable on one or on both Sides 
a change of the encoding format currently in use prior 
to initiating the bypassing of the transcoding opera 
tions. 
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21. A transcoder including the device of claim 20. 
22. The transcoder of claim 21, further comprising a 

component for evaluating local and distant encoding infor 
mation and for controlling the change of the encoding 
format. 

23. A communications System including the transcoder of 
claim 21 and a controller for evaluating local and distant 
encoding information and for controlling the change of the 
encoding format. 

24. The communications system of claim 23, wherein the 
controller is included in a BTS or a BSC. 

25. An initial request message of initiating the bypassing 
of a pair of transcoding operations performed in Series by a 
first transcoder arranged together with a first communication 
terminal on a local side of a communication network and by 
a Second transcoder arranged together with a Second com 
munication terminal on a distant Side of the communication 
network, the initial request message comprising information 
blocks comprising information about an encoding format 
currently in use on the distant Side and about encoding 
capabilities of the distant Side, the information about the 
encoding capabilities including a version of a bypassing 
protocol Supported by the transcoder on the distant Side. 

26. The message according to claim 25, wherein the 
information about the encoding capabilities includes a list of 
encoding formats Supported by the communication terminal 
on the distant Side. 

27. The message according to claim 25 or 26, wherein the 
information about the encoding capabilities is appended in 
the form of one or more individual information blocks to the 
meSSage. 

28. The message according to claim 27, wherein a first 
appended block includes the version of the bypassing pro 
tocol and an indicator that indicates if the first appended 
block is followed by a second appended block that includes 
a list of Supported encoding formats. 


